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(54) POSITIONAL DEVIATION DETECTING DEVICE AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and 
method capable of efficiently and precisely detecting the 
wafer position, and appropriately correcting the wafer 
shifting operation. 

SOLUTION: An R-B robot 1 transfers a wafer 2 between 
chambers 3 and 4 according to the direction of a robot 
controller 8. Photosensors 6, 7 detect two edge positions of 
the wafer 2 staying on the hand of the R-G robot 1 when 
the R-e robot 1 stands still in a prescribed state. The robot 
controller 8 detects the chord length and the control 
position of the chord length of the wafer 2 from the two 
edge positions. Next, these data are compared with the data 
on the chord length and the central position thereof 
collected when the wafer 2 is mounted on the reference 
position on the hand of the R-G robot 1 for detecting the 
positional slippage of the shifted wafer from the reference 
position. Besides, the robot controller 8 controls the 
operation of the R-9 robot 1 so as to correct the detected 
positional slippage. 
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* NOTICES * 

JPO €uid NCZPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A detection means to ask for the die length and the center position of a bowstring of the 
bowstring of the wafer which is equipment which detects a location gap of a wafer, is prepared in a 
position, and is standing it still to the position using optical measurement, A maintenance means to hold 
the output data of the above-mentioned detection means when being in the criteria location where the 
above-mentioned wafer is decided beforehand. Location gap detection equipment which has a 
calculation means to compute how much the above-mentioned wafer is shifted from the above- 
mentioned criteria location based on the data currently held for the output data of the above-mentioned 
detection means and the above-mentioned maintenance means in case the above-mentioned wafer is in a 
desired measuring point. 

[Claim 2] the direction the above-mentioned detection means is perpendicular to a wafer side in a 
direction, or abbreviation — the location gap detection equipment according to claim 1 which searches 
for the segment which detects two edge locations of the above-mentioned wafer based on the output of 
the above-mentioned light-receiving means, and coimects these two edge locations including the optical 
system which generates the beam of light of a perpendicular direction, and a light-receiving means 
receive the above-mentioned beam of light for the die length of the bowstring, and the center position of 
the bowstring as a bowstring of the above-mentioned wafer. 

[Claim 3] The above-mentioned light-receiving means is location gap detection equipment according to 
claim 2 which is the image sensors with which many photo detectors were arranged. 
[Claim 4] The above-mentioned light-receiving means is location gap detection equipment according to 
claim 2 with which it consists of two line sensors, and each [ these ] line sensor detects the edge of a 
wafer, respectively. 

[Claim 5] the equipment which detects a location gap of a disk configuration body - it is - a direction 
perpendicular to the disk side of a disk configuration body, or abbreviation — the optical system which 
generates the beam of light of a perpendicular direction — And a detection means to detect the edge 
location of two places of a stationary disk configuration body including the electric eye which receives 
the beam of light generated by this optical system. The output data of the above-mentioned detection 
means in case the above-mentioned disk configuration body is in the 1st location, Location gap 
detection equipment which has a calculation means to compute the relative position of the 2nd location 
of the above to the 1st location of the above, based on the output data of the above-mentioned detection 
means in case the above-mentioned disk configuration body is in the 2nd location, and the radius of the 
above-mentioned disk configuration body. 

[Claim 6] It is equipment which is used with the robot which transfers a wafer to a position, and detects 
and amends a location gap of the wafer on this robot. A detection means to detect two edge locations of 
the wafer which is standing it still on the above-mentioned robot by measuring optically the direction of 
the decided specification currently seen from the above-mentioned position while it is prepared in a 
position and the above-mentioned robot is standing it still in the predetermined condition. The output 
data of the above-mentioned detection means in case the output data of the above-mentioned detection 
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means in case the above-mentioned wafer is in the 1st location, and the above-mentioned wafer are in 
the 2nd location, And the location gap compensator which has a calculation means to compute the 
relative position of the 2nd location of the above to the 1st location of the above, and an amendment 
means to amend actuation of the above-mentioned robot based on the relative-position data computed by 
this calculation means, based on the radius of the above-mentioned wafer. 

[Claim 7] The step which asks for the die length and the center position of a bowstring of the bowstring 
of the disk configuration body arranged in the criteria location which is the approach of detecting a 
location gap of a disk configuration body, and is beforehand decided using the position sensor prepared 
in the position, The step which asks for the die length and the center position of a bowstring of the 
bowstring of the disk configuration body in case a disk configuration body is in a desired measuring 
point using the above-mentioned position sensor, The location gap detection approach containing the 
step which computes how much the disk configuration body is shifted firom the above-mentioned criteria 
location based on the die length of each bowstring for which it asked at the above-mentioned step, and 
the center position of each bowstring. 



[Translation done.] 
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JPO and NCIPX are not responsible for any 
damages caused by tbe use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment and the approach of detecting and 
amending the gap from the position of a semi-conductor wafer especially with respect to the equipment 
and the approach of detecting and amending a location gap of a circular body. Moreover, in a wafer 
transfer equipment, also when a location gap occurs to a wafer on a transfer robot, it is involved in the 
technique for transferring a wafer to the location decided correctly. 
[0002] 

[Description of the Prior Art] In case a semiconductor integrated circuit is created, various processings 
are performed in the state of a wafer. Each processing in the condition of a wafer is usually performed 
within the chamber for performing the processing, respectively. Migration of the wafer between each 
chamber is performed by the robot. Namely, after processing by a certain chamber finishes, a wafer 
transfer robot takes out a wafer from the chamber, and transfers it to the following chamber. It is 
necessary to install a wafer in the position in a chamber correctly at this time. 

[0003] As a wafer transfer robot, although the R-theta robot is known widely, for example, such a robot 
can control correctly distance, an include angle, etc. which lengthen an arm. Therefore, if the wafer is 
put on the predetermined location on the hand at the tip a wafer transfer robot's arm, the wafer will be 
correctly transferred to the position in the target chamber. If it puts in another way and a wafer will be 
put on the location [ position / on a wafer transfer robot's hand ] shifted, the wafer will not be transferred 
to the position in the target chamber. For this reason, the location (or location gap) of the wafer on a 
wafer transfer robot's hand is detected, and when the location gap has arisen, the technique which 
amends it is devised. 

[0004] JP,6-224284,A is known as one of the technique which detects the location of a wafer. The 
technique indicated by JP,6-224284,A is as follows. Along with the line which crosses the arc-shaped 
course followed in case a wafer is moved between chambers, the pair of two or more sets of photogenic 
organs and an electric eye is prepared. And if the wafer interrupts the beam of light by which outgoing 
radiation was carried out from each photogenic organ when rotating the support blade which carried the 
wafer in the direction of theta, two or more coordinate points of having met the precedence edge and 
backward edge of the wafer will be detected from the output of each electric eye. Two of arbitration are 
chosen from from among the coordinate points of these plurality, and the perpendicular bisector of a 
segment which connects the two points is drawn. Similarly, the perpendicular bisector of a segment 
which connects other two coordinate points is drawn. And let the intersection of these perpendicular 
bisectors be the center position of a wafer. 

[0005] JP,4-295704,A is known as other technique of detecting the location of a wafer. In JP,4- 
295704,A, linear image sensors longer than a wafer diameter are formed, and a wafer is passed for the 
bottom of the linear image sensors. And the die length of the bowstring of a wafer is detected every 
moment using the period which passes a wafer, and its linear sensor. Here, since the longest bowstring 
in detection data is the diameter of a wafer, the middle point of the bowstring when the die length of a 
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bowstring is max is detected, and let the point be the center position of a wafer. 

[0006] Although some methods of detecting the center position of a wafer besides the above-mentioned 
conventional technique are proposed, the many ask for a gap of the center of rotation and a wafer core 
by rotating a wafer and measuring the locus of a wafer edge continuously. 
[0007] 

[Problem(s) to be Solved by the Invention] There are the respectively following troubles with the 
configuration in the conventional technique mentioned above. If one of the faults in the configuration of 
JP,6-224284,A does not move a wafer relatively to a sensor, it is that coordinate data is unacquirable. 
[0008] Generally, the response time (speed of response of a photoelectric element) of a photo sensor is 
several nmi second from hxmdreds of microseconds. If this response time is temporarily made into 1 ms 
and passing speed of a wafer is made into 500 millimeters/s, a 0.5-millimeter measurement error will 
arise. In order to make this error small, passing speed of a wafer will have to be made late and the 
throughput of equipment will fall. 

[0009] Moreover, when the response time of a photo sensor generally changes from ON off (when it 
moves to the condition of not receiving light from the condition that the photo detector is receiving 
light). Since it differs by the case where it changes from OFF to ON (when it moves to the condition of 
receiving light from the condition that the photo detector is not receiving light), if the data detected with 
the precedence edge and the backward edge are intermingled, it is difficult to amend the difference of 
the response time. 

[0010] Furthermore, generally the diameter of a spot of a photoelectrical sensor which detects protection 

from light and Michimitsu is about 1 millimeter in magnitude, and when what% of the spot is shaded, it 

is difficult for it to set up strictly whether a sensor judges it as protection from light. 

[001 1] Thus, although the configuration of JP,6-224284,A is suitable for measimng relative movement 

magnitude, it is not appropriate for using it for the piupose which measures a location. With the 

configuration of JP,4-295704,A, it is required to move a wafer to a sensor like JP,6-224284,A, in order 

to obtain detection of the moment the die length of a bowstring serves as max, with high degree of 

accuracy, it is necessary to make passing speed of a wafer late, and a throughput falls. 

[0012] Furthermore, with the configuration which rotates a wafer, although the fault is pointed out also 

in JP,6-224284,A, the time amount for a detection mechanism becoming large-scale, and making it 

rotate and measuring is taken, and the throughput of the whole equipment becomes low. 

[0013] The technical problem of this invention is offering the equipment and the approach of detecting 

the location of a wafer correctly efficiently. Moreover, when the location gap has arisen, let it be other 

technical problems to offer the equipment which amends it and transfers a wafer to the target location 

correctly. 

[0014] 

[Means for Solving the Problem] This invention has each following means in the equipment which 
detects a location gap of a disk configuration body like a semi-conductor wafer. In addition, below, each 
means is explained by using a measuring object object as a wafer. 

[0015] A detection means is formed in a position and it asks for the die length and the center position of 
the bowstring of the wafer which is standing it still to the position using optical measurement. The 
maintenance means holds the output data of the above-mentioned detection means when being in the 
criteria location where the above-mentioned wafer is decided beforehand. A calculation means computes 
how much the above-mentioned wafer is shifted from the above-mentioned criteria location based on ttie 
data currently held for the output data of the above-mentioned detection means and the above-mentioned 
maintenance means in case the above-mentioned wafer is in a desired measxiring point. 
[0016] Since a semi-conductor wafer is generally manufactured based on specification, the radius is 
known in many cases. Moreover, it is also easily possible to measure one radius of a wafer at a time with 
the existing technique beforehand, and to memorize the value. Therefore, if the die length and the center 
position of a bowstring of the bowstring of a wafer are obtained and the relation of die length of three 
sides of a right triangle will be used, the center position of the wafer can be found. The relative position 
of the wafer to a criteria location, i.e., a location gap, is detected by using this technique, searching for a 
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wafer core when a wafer is in a criteria location, and a wafer core in case a wafer is in a desired 
measuring point according to an individual, and comparing them. 

[001 7] the direction where the above-mentioned detection means is perpendicular to a wafer side, or 
abbreviation ~ two edge locations of the above-mentioned wafer detect based on the output of the 
above-mentioned light-receiving means, and the segment which connects these two edge locations 
searches for for the die length of the bowstring, and the center position of the bowstring as a bowstring 
of the above-mentioned wafer including the optical system which generates the beam of light of a 
perpendicular direction, and a light-receiving means receive the above-mentioned beam of light. 
Moreover, the above-mentioned light-receiving means is a line sensor for length measurement with 
which the analog output proportional to for example, the light-receiving quantity of light is obtained. 
[0018] 

[Embodiment of the Invention] It explains referring to a drawing about the operation gestalt of this 
invention. Below, the system which transfers a semi-conductor wafer between each chamber is taken up 
and explained as 1 operation gestalt of the system by which the location gap detection equipment (and 
approach) of this invention is applied. In addition, generally this wafer transfer equipment is called the 
cluster tool. 

[0019] Drawing 1 is a semiconductor integrated circuit manufacture structure-of-a-system Fig. where 
the wafer transfer equipment of this operation gestalt is applied. The system shown in this drawing is the 
configuration that a wafer transfer robot transfers a wafer to a predetermined processing chamber, and 
performs predetermined processing to the wafer like a common semiconductor integrated circuit 
manufacturing system there. 

[0020] The R-theta robot 1 is a wafer transfer robot, and transports a wafer 2 according to directions of 
the robot controller 8. For example, supposing the procedure in which the wafer held in the wafer 
cassette 5 in a chamber 3 is processed in a chamber 4 one by one, and is again held in the wafer cassette 
in a chamber 3 after that is progranmied, the R-theta robot 1 will take out the wafer 2 held in the 
chamber 3, and will transport the wafer 2 to a chamber 4. 

[0021] A wafer 2 shall be the semi-conductor plate of a disk configuration, and the diameter shall be 
known here. That is, in the system of this operation gestalt, although many wafers are processed 
sequentially, each diameter of the wafer of these large number considers as a thing with the small error 
at extent it can consider that is the same substantially. 

[0022] A chamber 3 is equipped with the wafer cassette 5 which can hold two or more wafers, and 
serves as a base at the time of transporting a wafer 2. The wafer cassette 5 has two or more wafer hold 
slots, and holds two or more wafers 2 perpendicularly at tiie space of drawing 1 . A chamber 4 is a 
processing chamber which performs predetermined processing to a wafer 2. As fimdamental actuation of 
a system, first, the R-theta robot 1 takes out one wafer held in the wafer cassette 5 in a chamber 3, 
transports to a chamber 4, and processes there. If the processing in a chamber 4 is completed, the R-theta 
robot 1 will take out the wafer from a chamber 4, and will contain to the wafer cassette 5 in a chamber 3. 

[0023] Although each wafer is held in each hold slot of the wafer cassette 5 in a chamber 3, since there 
is no object for ** which has a wafer in an exact location within the wafer cassette 5, generally the 
location of each wafer is in the condition of having produced the location gap mutually (relatively). If a 
wafer is transferred to a chamber 4 fi-om a chamber 3, without taking this location gap into 
consideration, processing will be performed while that location **** had remained in the chamber 4. 
Since a wafer 2 processes a chamber 4 to the wafer 2 as what is put on the position in a chamber 4, if the 
wafer 2 is not correctly installed in the position in a chamber 4, it has a possibility that unsuitable 
processing may be performed to a wafer 2. 

[0024] Moreover, the location of a wafer may shift in the handling under processing in a chamber 4, or 
after processing. If this location gap is disregarded and a wafer is transported to the wafer cassette 5 in a 
chamber 3 fi:om a chamber 4, a wafer may not go into the predetermined hold slot in the wafer cassette 5 
smoothly. 

[0025] The system of this operation gestalt detects and amends a location gap of a wafer, and it has the 
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function and configuration for transferring a wafer 2 to the position in each chamber correctly, 
photosensors 6 and 7 — a line sensor — it is — chambers 3 and 4 — receiving — being fixed (it not moving 
relatively to chambers 3 and 4 - as) - it is prepared and optical measurement detects the edge location 
of the ******** wafer 2. In addition, photosensors 6 and 7 detect the edge location of the wafer 2 which 
is held at the R-theta robot's 1 hand, and is standing it still, when the R-theta robot 1 is changed into a 
predetermined condition (for example, condition which made R the shortest (the die length of the arm of 
the direction of R is the shortest), and made theta the direction of a chamber 3 (there is a hand in the 
direction of a chamber 3)). The output of photosensors 6 and 7 is transmitted to the robot controller 8. 
[0026] The robot controller 8 controls the R-theta robot 1 according to the program described 
beforehand, and makes the R-theta robot 1 transport a wafer 2. At this time, the robot controller 8 
detects the relative position (namely, location gap to a criteria location) of the wafer 2 to a criteria 
location based on the output of photosensors 6 and 7. Here, it is the ideal location beforehand decided to 
be a criteria location. And amending the detected gap, the robot controller 8 controls the R-theta robot 1 
so that a wafer 2 is transferred by the predetermined location in the target chamber. 
[0027] Drawi ng 2 is the R-theta robot's 1 block diagram. As for the R-theta robot 1, actuation is 
controlled according to robot system of coordinates (R-theta system of coordinates). The direction of R 
is a direction in which it sees from a revolving shaft 1 1 and a hand 12 is located. In addition, although 
the robot hand in this operation gestalt is a part holding a wafer 2 and the part given to drawingj^ with 
"the hand 12" is a part of robot arm, since the R-theta robot's 1 structure itself is not important, the part 
connected at the tip of the explanation top arm 14 is called "a hand 12" here. 

[0028] When changing the location of a wafer 2 in the direction of R, it is the include angle Rn between 
an arm 13 and an arm 14. It adjusts. The direction of theta is a hand of cut centering on a revolving shaft 
1 1 , and intersects perpendicularly in the direction of R. When changing the location of a wafer 2 in the 
direction of theta, they are rotated for a hand 12 and arms 13 and 14 as one centering on a revolving 
shaft 11. 

[0029] Drawin g 3 is drawing explaining the optical system of photosensors 6 and 7. The optical system 
of this operation gestalt is drawing 3 (a). It is the configuration of forming the photosensors 6 or 7 as the 
Ught source 21 and the light-receiving means as a floodlighting means so that a wafer 2 may be inserted 
so that it may be shown. The beam which emits light from the Ught source 21 is made into parallel light 
with a lens etc. This parallel light is irradiated in the direction perpendicular (or abbreviation 
perpendicular) to a wafer 2, and is received by photosensors 6 or 7. If a part of parallel light is shaded 
with a wafer 2 at this time, only in that part to have been shaded, light income of photosensors 6 or 7 
will decrease. Therefore, the edge location of a wafer 2 is detectable with the output of photosensors 6 or 
7. In addition, the optical system of this operation gestalt is drawing 3 (b). You may be a reflective mold 
as shown. 

[0030] Drawing 4 is drawing explaining the location in which photosensors 6 and 7 are formed, 
photosensors 6 and 7 were mentioned above — as — chambers 3 and 4 — receiving ~ being fixed (it not 
moving relatively to chambers 3 and 4 ~ as) — although prepared, it is specifically installed as follows. 
[0031] In drawin g 4 , the R-theta robot's 1 hand 12 tums to the direction of a chamber 3 (theta is the 
direction of a chamber 3), and the wafer 2 shows the location at the time of being held on the R-theta 
robot's 1 hand 12 in the location of normal, when the die length of the arm of the direction of R is the 
shortest (R is the shortest). Below, the above-mentioned R-theta robot's 1 condition is called a 
measurement condition. In addition, the measurement condition of the R-theta robot 1 which specified 
here is an example, and may define other conditions as a measurement condition. 
[0032] Photosensors 6 and 7 are formed in a location to which it is on the line of the direction opened by 
a unit of **45 degrees toward the direction of R from the core of a wafer 2, and the core comes for the 
edge section of a wafer 2, when the R-theta robot 1 is in a measurement condition and the wafer 2 is 
held in the location of the normal on a hand 12, as shown in drawin g 4 . Moreover, photosensors 6 and 7 
are formed so that linear measurement of the direction which intersects perpendicularly in the direction 
of R may be carried out. With the above-mentioned configuration, if measuring range of each 
photosensors 6 and 7 is set to 15mm, the direction of R and the direction of theta can detect a location 



http://www4,ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



1/3/2005 



Page 5 of? 




gap of the wafer 2 to about **7mm. 

[0033] Drawing 5 is drawing showing the principle of the location detection by photosensors 6 or 7. 
Photosensors 6 or 7 are line sensors, and output the electrical potential difference proportional to light 
income. That is, the electrical potential difference proportional to the location of the boundary of a light- 
receiving field and a protection-fi-om-light field is ou^utted. For example, when a wafer 2 is in the 
location shown in drawing 5 to photosensors 6 or 7, photosensors 6 or 7 are electrical potential 
differences VA. It outputs. Thus, the edge location of a wafer 2 is detectable by measuring the output 
voltage of photosensors 6 or 7. 

[0034] In addition, since photosensors 6 and 7 are formed in the location and direction which are shown 
in drawing 4 , they detect the edge location of a wafer 2 in the direction which intersects perpendicularly 
in the direction of R. Next, how to detect a location gap of a wafer is explained, referring to drawing^ . 
It asks for a location gap of a wafer as a relative location gap on the R-theta robot's 1 hand 12. 
Therefore, beforehand in quest of location data, it holds first firom the output of the photosensors 6 and 7 
when the wafer 2 is installed in the criteria location on a hand 12. And in case the location gap on the 
hand 12 of the wafer 2 actually transferred is detected, a location gap is computed as compared with the 
location data in the criteria location which asked for location data firom the output of photosensors 6 and 

7 about the wafer 2 transferred, and asked for it beforehand. 

[0035] First, the location of the wafer (referred to as wafer 2 A) currently held in the criteria location on 
a hand 12 is detected. At this time, the R-theta robot 1 shall be in a measurement condition. Two edge 
locations (points A and B) of wafer 2 A are detected fi-om the output of photosensors 6 and 7. The 
segment which connects tiiese two points is the bowstring of wafer 2A. This bowstring is called 
Bowstring AB. Moreover, it is the die length of Bowstring AB LO It carries out. 

[0036] The location of wafer 2 A is the die length LO of Bowstring AB, when the wafer radius r is made 
into known. The middle point location can define, namely, the location of the direction of X of the core 
of wafer 2 A - the middle point HO of Bowstring AB it is . Moreover, what is necessary is just to 
calculate YO (the die length of the perpendicular taken down fi-om the core of wafer 2 A to Bowstring 
AB) shown in drawing 6 , in case it asks for the location of the direction of Y of the core of wafer 2 A. 
YO It is expressed with the following formulas firom the relation of die length of three sides of a right 
triangle. 

[0037] YO =root (r2-(l/2 and LO) 2) 

In addition, for dispersion in the radius r of a wafer (common to Wafers 2 and 2 A and 2B), it is set by 
specification and the dispersion is YO. In case it computes, the effect which it has is small to extent 
which can be disregarded. 

[0038] The above-mentioned coimt is performed by the robot controller 8. Namely, the robot controller 

8 detects Points A and B as an edge location of wafer 2A firom the output voltage of photosensors 6 and 
7, and is the middle point HO. It asks. Moreover, the radius r of the wafer 2 set up beforehand is used, 
and it is the above YO. It computes. And the robot controllers 8 are these [ HO ]. And YO It holds as 
criteria location data. 

[0039] Then, the location of the wafer (it is called wafer 2B) actually transferred between chambers is 
detected. This location detection is the same as the approach for wafer 2A, and asks for the middle point 
Hm of bowstring A'B' in the same procedure, and calculates Ym (the die length of the perpendicular 
taken down fi-om the core of wafer 2B to bowstring A'B') by the bottom type. 
[0040] Ym =root (r2-(l/2 and Lm) 2) 

A location gap of transfer wafer 2B to wafer 2 A in a criteria location is expressed with a bottom type. 
[0041] direction of X: - direction [ of DX =Hm-HOY ]: - DY =-Ym-i-Y 0 - it asks for the die length 
and the center position of the bowstring of the wafer which is in a criteria location using the optical 
system established fixed to the chamber, the die length, and the center position of the bowstring of a 
migration wafer, and the location gap of a transfer wafer to the wafer which is in a criteria location firom 
the radius of those data and a wafer detects with this operation gestalt in this way. 
[0042] Moreover, there is no object for ** which calculates the absolute value of the main coordinate of 
a wafer with this operation gestalt so that more clearly than an above-mentioned operation. That is, the 
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coordinate (robot coordinate) to the R-theta robot 1 is not given only by the coordinate on the basis of 
the location in which photosensors 6 and 7 are installed being given. Although the coordinate of the 
sensor location in robot system of coordinates generally needs to be correctly given in order to acquire 
the absolute coordinate of the wafer in robot system of coordinates, this procedure becomes the factor 
which time and effort is taken and an error generates. 

[0043] The function of a wafer transfer equipment is making a wafer transfer to the purpose location 
correctly, and in order to realize this function, it is not necessarily required to search for the absolute 
coordinate based on wafers. That is, if the wafer to transfer is carrying out the location gap how much to 
the criteria location of the wafer on the R-theta robot's 1 hand 12 or the relative position of the transfer 
wafer to a criteria wafer location is known, a transfer wafer is correctly transferable to the target location 
like the case where the wafer is put on the criteria location, by establishing the mechanism which 
amends it. 

[0044] Next, how to amend the wafer transfer actuation by the R-theta robot 1 according to a location 
gap of the wafer detected by the above-mentioned approach is explained. Below, the instruction 
coordinate of the transfer purpose location of a wafer 2 is set to (Rn and thetan). 

[0045] What is necessary is to add amendment to an instruction coordinate and just to transfer a wafer to 
a coordinate (Rn+Dm, thetan+Dthetan), in order to transfer the transfer wafer to the target location, 
supposing the transfer wafer is carrying out the location gap to the criteria wafer location on the R-theta 
robot's 1 hand 12. Here, since location gap data (DX and DY) were expressed with X-Y coordinate 
system, if they change this into R-theta system of coordinates (robot system of coordinates), the amounts 
Dm and Dthetan of amendments will be calculated by the following coimt. 

[0046] Dthetan = tan-l(-Dx/Lr) Dm = sin-l-(/(sin(Rn)-Dy [ LI and ]/2) LI) Rn - here - Lr and LI The 
following is meant (refer to drawing 2 ). 

[0047] LI : Wheel base L2 of arms 13 and 14 : Distance Lr from the center line of rotation at the tip of 
an arm 14 to a wafer core (core of a criteria wafer location) : Distance Lr from a revolving shaft 1 1 to a 
wafer core (core of a criteria wafer location) : 2, LI, and the sin(Rn)+L2 above-mentioned amendment 
Though the location of the transfer wafer on the R-theta robot 1 has shifted to the criteria wafer location 
by carrying out, it is correctly transferable to a location for the purpose of the transfer wafer. 
[0048] That is, a wafer 2 is correctly transferred to the position in a chamber 4, detecting a location gap 
of the wafer in the time of taking out from a chamber 3, and amending the location gap first, in 
transferring a wafer 2 to a chamber 4 from a chamber 3. On the other hand, a wafer 2 is smoothly 
contained into the predetermined hold slot of the wafer cassette 5, detecting the wafer location gap 
produced in the handling under processing in a chamber 4, or after processing, and amending the 
location gap, in transferring a wafer 2 to a chamber 3 from a chamber 4. 

[0049] In addition, although premised on cage hula doubling being performed in advance with the 
above-mentioned operation gestalt, considering an actual wafer process procedure, this premise does not 
serve as a serious failure. 

[0050] Moreover, with the above-mentioned operation gestalt, as a sensor which detects the edge 
location of a wafer, although the optical line sensor is used, the photosensor (for example, image sensors 
of a linear mold) with which many minute photo detectors were arranged in the shape of a straight line 
may be used. In this case, what is necessary is just to form two linear mold image sensors as 
photosensors 6 and 7 of drawin g 1 or drawin g 4 . Or you may make it detect two wafer edge locations 
using one linear mold image sensors, as shown in drawing 7 . In drawing 7 , each photo detector which 
constitutes the linear mold image sensors 31 is typically expressed with one square. 
[0051] The linear mold image sensors 3 1 (it is also the same as when forming two image sensors of a 
linear mold) output the signal showing whether each photo detector received light, respectively. Here, 
the magnitude of each photo detector and spacing between each photo detector are minute. Therefore, if 
linear mold image sensors are used, the edge location of a wafer is correctly detectable as digital data. 
[0052] Since it is used in various fields including facsimile apparatus, linear mold image sensors are 
easy to divert the existing product, and can be carried out cheaply. 

[0053] Furthermore, as a sensor which detects the edge location of a wafer, as shown in drawing 8 , flat- 



http://www4.ipdLncipi,goop/cgi-bin/tran_web_cgi_eije 



1/3/2005 



Page 7 of? 




surface mold (two dimensions) image sensors may be used. In drawing 8 , each photo detector which 
constitutes the flat-surface mold image sensors 32 is typically expressed with one square. 
[0054] If flat-surface mold image sensors are used, the pattem of the edge configuration of a wafer can 
be recognized. For this reason, cage hula doubling is not carried out, but as shown in drawing 8 , when a 
cage hula is located in a measuring object part, a wafer location can be detected correctly. That is, in a 
configuration of detecting the bowstring of a wafer 2 for example, using the output of the photo detector 
arranged by the n-th train. Bowstring CD is obtained as an actual output of a photo detector, but 
Bowstring CE is obtained by guessing the edge location obtained if pattem amendment was performed 
and cage hula doubling was carried out. In addition, if flat-surface mold image sensors are used, not only 
the cage hula of a wafer but a notch etc. is detectable, and exact location gap detection can be 
performed, removing the effect. 

[0055] Drawing 9 is the block diagram of the robot controller 8. The robot controller 8 is equipped with 
the interface section 101, memory 102 and 103, and CPU104. The interface section 101 is equipped with 
the function to receive the output data of sensors 6 and 7, and the R-theta robot's 1 output data. 
Moreover, the interface section 101 is equipped with the fimction which outputs the signal for 
controlling the actuation of the R-theta robot 1 computed by CPU 104. Memory 102 stores the program 
for calculating the above-mentioned location gap. Memory 103 is a RAM field used on the occasion of 
the operation of the above-mentioned location gap. CPU 104 performs the program stored in memory 
102, and computes the amount of location gaps of a wafer based on the output data of sensors 6 and 7, 
and the R-theta robot's 1 output data. And CPU104 generates the signal for controlling the condition of 
the R-theta robot's 1 arm based on the amount of location gaps. 

[0056] In addition, although photosensors 6 and 7 are formed only in the direction which goes to a 
chamber 3 with flie above-mentioned operation gestalt, you may make it form the same optical system 
and sensors for every chamber. Since a location gap of a wafer can be detected only by once stopping in 
fi*ont of the chamber of the purpose in case such a configuration, then a wafer are transferred to a 
chamber, a wafer transfer rate improves as tiie whole system. 

[0057] Moreover, although the above-mentioned operation gestalt explained as a premise that the 
diameter of a semi-conductor wafer was known, in case it measures one diameter of each semi- 
conductor wafer at a time using the existing technique beforehand, they are inputted into the robot 
controller 8 and a location gap of each semi-conductor wafer is detected, you may be the configuration 
that they are used, respectively. Such a configuration, then a location gap of each semi-conductor wafer 
are more detectable to accuracy. 

[0058] Furthermore, this invention is widely applied to the equipment and the approach of being limited 
to the equipment and the approach of detecting a location gap of a semi-conductor wafer, and detecting 
not a thing but a location gap of a disc-like body. 
[0059] 

[Effect of the Invention] Since a wafer carries out edge location measxirement in the condition of having 
stood it still and location amendment is performed using the data, exact location gap amendment can be 
performed easily. Moreover, it is in the middle of migration, and since a location is not detected for a 
wafer, it is not necessary to reduce flow velocity, and an exact transfer of a wafer can be performed, 
with a system throughput maintained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of tills translation. 

1. This docximent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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[ 0 0 4 8 ] -TT'it^-^. *-f. ^-Y W<3;6^P3f'-^:^^-' 
4'-^7 3L^N2Sr«f«ci-5^|;i(4, f^^v-^^STi^^^O 

ttS:«Eb'S;JSfc, ^'=l>'^2S^'9^-^V/<4rt<7?B)f«(^fi!; 

eidsti^^fci-^o — ^-^v/<4*»e3^^v/<3 

[004 9] ±tE*JS?i^^T'l4, mm\^:^ y 7 9 

10 0 5 0] ±IEIIlSJi^«T't4. <^ =^y^(0:^yi? 

^V-'-C'biV^ w<0»^, 20(^)y ::iTS-l'-;^— v>-fe>' 
1^?£:0 1 *^l404ro3t-fe>'1^6:fcJ;Uf 7 i: LTKttn 

^ _ ig:^ V ^x 2 0<D ^^n^q 5/ i^firg^Mffl 
-rs ± 5twb-Ct,iV\ El7»c:*3V^-C, ]}~Tm-^:* — 

[005 1] iJ=rs^p<— ■:^•fe^•^^3 1. (.D=^rm(o 

p<-v^-feVlJ-Sr2oiS;»t5«^t)I^C) ^g-S^tiH 

[0 0 5 2] y =TM-Y^— i^-fe^i^ii, ^T^'v'^y 
[0 0 5 3] "^^i/^cTJi-^ v?{igS:^tffi-t--5-fe 

•^■f-tL-x. m8\z7ik-rxoi^. w-mm (—Atc) 4^ 
<om-^i^X'mvx\,^^o 

[0 0 5 4] qzffiM^;^— t^■fe>'i^^fflv^5i:, 

^mw^i^:i-v yv7miLm-r^m^\zto\,^xh. -J'^^^ 
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io-^Tiimm s V ^fc/i ?> -C'fc-?> e^fit 

too 5 5] msiio^y h=^^^ho—'7 8(Om^^X 
h^o n5}?y h^i^ Nd — 7 8fi, ^ 7^— ;^g|5 1 
01, /^yi02. 103, StKC PU 1 0 4S:^tx. 10 
5o >(' ViJ'^i— 0 Hi, -t>'i^6*3J:tJ'7rota 

•511ie5:«;t5o ^fc, -I'>'i5'7rc-;^g|5l O It*. C 
PUl 0 4JrJ;t)J[tB$ixfcR-e nsl?s/ h 1 (OWlV^^ 

{&ffl$tu5RAM^*S-efc5. CPU104fi, 

*5j;t;5 7<73m;^(y'— *5j:t;?R-e n/Ki/ h l<^til;^» 20 

•t, cpui04t*, ^rofitei*nfi{::S-5v>-CR-fl 

[0 0 5 6] nc33, ±IB*Jfe?^liT-J±. 5=-^>'/^3lC|6l 

*=> 5 :^\^(D?f-iz^± v-th 6 i tif 7 SrSJitT V'S # 
^ Y v^^St- 1^««> Jt^^*3 J: Ut-fe v-y-Hi =S:K»t -5 J: 5 

[0 0 5 7] ^fc. ±IE^t£?i^^T-t±, i^mi^'^ziL^^a:) 

mm'^wi^x-h^z t ^mmt vx^m i^tLAK 

:t^-0{ie-f ttS:^^i±l-f-^ h^'tti 
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[0 0 5 8] ^bt::. ^^i$:'?3i/N<;D{3:e-f 
[0 0 5 9] 

imi] ^mmMm<o'>^y^^m.mmimm$ix^^m- 

[S121 R-fl njSy 

[1113] ^•fe^^-t^(^7t^^SrSi?gi-?)l2IT-^b■5o 
[04] 3t-fe>'f-SrlS»t5'(li:e5rIftiq-t-SiaT'S)5„ 

[me] i?3i/>w^tg-fixS:*^ltiii-5j^i£S:Si?«^5EI 
[SI 7] i>3:/N<7)3iyj;5^fl[SSr;^a-t-5-fevi^i: Lxy 

[0 8] <>^y^<D:x.yi;-^m^^m-r^±'^-^t\^xw- 
[??-§-«)iaiqi 
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